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This spring sees two major 
anniversaries in the colonial 
history of Europe: Britain is 
commemorating the 200th 
anniversary of the abolition of 
its until then lucrative but cruel 
slave trade, and the US marks 
the 400th anniversary of the first 
permanent European settlement 
in Jamestown.
The British Museum is 
also showing a collection of 
paintings and illustrations it 
holds, which represent the 
first influential glimpse of 
America — its flora, fauna and 
people — Britons had in the 
late sixteenth century.
Britain was a relative 
latecomer to American 
exploration, but under 
Elizabeth I, major efforts were 
made. And these expeditions 
invariably included crew to 
draw exotic new finds.Sir Walter Raleigh was keenly 
interested in the land he called 
Virginia (present day North 
Carolina), as he was eager to 
discover valuable minerals and 
other commodities, a safe haven 
from which to harass Spanish 
ships and a place to establish a 
permanent foothold in America.
On board an early expedition 
was the artist John White.
Very little is known about 
White, whose unique 
art is central to the 
perspective- shifting exhibition at 
the British Museum. Born in the 
1540s, he crossed the Atlantic, 
tried to live as a colonist on the 
edge of an unknown continent, 
even became governor of a 
doomed outpost.
White may have been 
on board the key vessel in 
Britain’s search for a northwest 
passage and he was the first 
English artist to draw the 
wildlife encountered on Baffin 
Island. John White’s art offers a glimpse of the experience of 
being on an Elizabethan ship 
as it approaches the Americas, 
seeing the sea life become more 
and more unfamiliar. 
In the water floated gigantic 
jellyfish with a translucent, 
veined, pinkish bodies so like 
a ship the sailors named it a 
Portuguese man-o-war. Then 
there is the ‘flying fishe’ — as 
written by White — which he 
portrays.
Finally, the ship makes 
landfall among the islands 
of a great bay — today’s 
Chesapeake — where 
loggerhead turtles and new 
species of butterfly impress the 
English adventurers.
White was sent to produce 
visual records and maps of  
what he found in order to 
encourage future investment 
and colonists for an ‘English 
plantation’.
White also painted detailed 
scenes of the complex and Newly seen: A painting by John White of a diamond back terrapin discovered during a British sixteenth-century expedition to 
eastern America. (Photo: copyright Trustees of the British Museum.)
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Balancing 
selection
Philip W. Hedrick
What is balancing selection? 
The ‘balance hypothesis’ 
of Theodosius Dobzhansky 
suggested that many genes 
are genetically polymorphic 
and that these variants are 
maintained in the population by 
selection favoring heterozygotes. 
When Richard Lewontin and 
John Hubby found extensive 
genetic variation at allozyme 
loci in 1966, they proposed 
heterozygote advantage in 
fitness as a possible explanation, 
the simplest theoretical form 
of “balancing selection.” Using 
a multi-locus model, however, 
Lewontin and Hubby concluded 
that it was unlikely this type of 
balancing selection could result 
in the maintenance of the level 
of variation that they observed, 
though others subsequently 
modified or disagreed with their 
analysis. 
Other forms of balancing 
selection have been suggested 
that may be important 
in maintaining genetic 
polymorphism in some situations, 
such as frequency- dependent 
selection — in which rare 
genotypes have a fitness 
advantage — or selection 
varying in space and time — in 
which different genotypes 
have an advantage in different 
environments. 
The relative importance of 
these three general forms of 
balancing selection is still not 
known but there seem to be 
more documented examples of 
frequency-dependent selection 
and selection varying in space 
and time than of intrinsic 
heterozygote advantage.
How can balancing selection 
be detected? Until recently, the 
possible existence of balancing 
selection was determined by 
looking for deviations from 
Hardy-Weinberg proportions in 
a population or for deviations 
from Mendelian segregation in 
families, or by the association of 
fitness for particular genotypes 
with an environmental factor (all 
these tests generally use data 
from the present generation). 
Over the past several decades, 
examination of deviations 
for given loci from neutral 
expectations have provided new 
approaches to detect balancing 
selection. For example, within 
populations, an allele frequency 
distribution that is more even 
than neutral expectations 
suggests some form of balancing 
selection is operating. Or 
variance among populations 
showing an observed divergence 
over populations that is less than 
one would expect for neutral loci 
can suggest similar balancing 
selection is occurring over 
populations, while an observed 
divergence over populations 
greater than neutral loci may 
suggest there is balancing 
selection as a result of spatial 
differences in selection. 
More recently, using the 
increasingly available DNA 
sequence information, the 
distribution of sequenced 
alleles, the level of sequence 
variability, comparative sequence 
divergence, and variability 
between different classes of 
mutation have all provided 
data that can be examined 
for the cumulative effects of 
balancing selection over long 
periods. Population surveys of 
sequence variation, along with 
more rigorous statistical tests 
of selection that have been 
developed recently, should 
provide more resolution of the 
pattern and extent of balancing 
selection.
What are some classic 
examples of long-term 
balancing selection? The 
most often cited example of 
balancing selection involves the 
sickle- cell (S) and normal alleles 
at the β- hemoglobin locus in 
humans, in which heterozygotes 
have been shown to have the 
greatest resistance to malaria 
and consequently the highest 
fitness where malaria is a major sophisticated culture of 
the native North Carolina 
Algonquian Indians he 
encountered.
In 1585, John White returned 
from ‘Virginia’ with visions 
of the perfect place to plant 
the English in the New World. 
While Raleigh continued 
preparations for a permanent 
colony of 115 men, women 
and children at Chesapeake, 
John White was appointed 
governor. But the project failed 
for lack of supplies and relief 
ships blocked by the Spanish 
Armada.
But White’s drawings have 
been vital in understanding 
how Europeans first viewed 
native north Americans and 
the continent’s novel flora and 
fauna.
All of White’s drawings are in 
the British Museum’s collection 
and are on public display as 
a group for the first time in 40 
years. Loaned portraits, maps 
and navigational instruments 
from the National Portrait 
Gallery, British Library and 
National Maritime Museum 
are also being used to set the 
scene of the Elizabethan court.
A New World. British Museum, 
London. Until June 17 2007.
Intrigue: John White carefully re-
corded illustrations of new spe-
cies such as the puffer fish. (Photo: 
copyright Trustees of the British 
Museum.)
Exotic: A new butterfly species in 
America painted by John White. 
(Photo: copyright Trustees of the 
British Museum.)
